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    A young female moose during spring when calves are born and nutritious green leaves become available after a long winter.

  


  In 1998 some of my radio-collared female moose died, and in August I went to Denali to look for replacements. In previous years I’d learned that if I collared moose in certain areas, they were likely to spend most of their time far from the park’s road and were therefore difficult to observe. But in certain other areas, collared moose were likely to remain accessible and I could more efficiently observe them.


  I chose one of my favorite places to collar moose and parked my truck next to the road. My capture gear was quickly placed in my pack—dart gun, darts, immobilizing drug, collars, and other equipment—and I entered the forest. This area of open forest was ideal for collaring moose. After the dart strikes and the moose runs off a short distance, if the cover is too dense, contact with the moose may be lost. It takes up to twenty minutes for the drug to work, so continuous observation is important.


  I quickly encountered three adult female moose browsing on willows. I carefully evaluated them to see which one might be a good candidate for collaring. They were all quite tolerant of me, an important factor as I’d learned previously that intolerant moose were difficult to observe and often did not become more tolerant over time. Young females were the best candidates for collaring as I wanted animals I could observe over many years.


  One female met my criteria. I loaded the dart gun, fired the dart and watched as she continued to feed before suddenly collapsing. The collar was bolted around her neck, basic information was recorded, and forty minutes later she stood and moved off. This young female was much like the scores of other females I’d collared in previous years. I had no reason to believe that she was special, but in the next fifteen years I would spend many days with her and discover how truly special she was.
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    A radio-collared moose named Maggie I followed for fifteen years feeds on willows in early spring.

  


  I named this moose Maggie. She appeared to be three or four years old and in fine condition. She had no calves with her but might have lost calves earlier in the summer as did most of the cows in the area at that time. Predation, mostly by grizzly bears, was common, and some years only ten percent of the moose calves survived.


  The next year I was not in the field during spring and did not know if Maggie had calves, but if she did they were gone by September when I observed her alone. That fall she wandered over a large area, at times moving far from the road and living in places I could not easily reach.


  By the time Maggie was five to six years old in 2000, she was entering her peak reproductive years. That spring I found her in the park’s entrance area accompanied by a set of twins. This area is highly developed, and from May to September hundreds of thousands of park visitors pass through here. The railroad runs through the area, and several freight and passenger trains pass through each day, some pausing at the train station to discharge or pick up hundreds of passengers. There is a big visitor center that attracts large numbers of people, and a science and learning center nearby. The park’s post office and mercantile store are adjacent to the largest campground in the park. And, of course, each day hundreds of cars, trucks, and busses crowd the park’s road that runs through the heart of the entrance area.


  Despite all this development and human activity, female moose have long chosen the park’s entrance area as a place to have calves. During the more than three decades that I’ve worked in the park, I’ve observed several females with calves each year in that area. I think female moose have given birth here for hundreds or thousands of years mainly because the area is low in elevation and green leaves appear here up to three weeks earlier than elsewhere. The highly nutritious leaves are critical for milk production, and females with access to them need not rely on depleting their limited energy reserves as they struggle to produce enough milk to raise calves.


  But not all female moose were likely to choose the entrance area as a place to raise calves. Many females are intolerant of the extreme human presence. I think the moose that are tolerant were likely born here themselves. From their earliest days they were exposed to the human activity and learned how to survive alongside it. They then returned as adults to raise their own calves in the area and to carry on the tradition.


  For the next ten years Maggie returned to the park’s entrance area each spring and produced seventeen calves, including seven sets of twins. Her pattern remained the same each year. She would arrive in the area in early May accompanied by her yearling calves. As her late May delivery date approached she would be increasingly aggressive toward her yearlings, charging them repeatedly despite their reluctance to leave. Her birth sites were in small patches of dense forest often only short distances from roads or buildings. For the next six to eight weeks as the calves grew, Maggie would remain in this area, eventually leaving to move farther west. By September she and her calves reached the far western end of her home range about fifteen miles from the entrance area. Here, she would spend the fall mating season. I was not in the field during winter so never learned where she lived, but during some years she arrived at the park’s sled dog kennels in late winter, at times aggressively charging the dogs but never injuring them.


  Prior to collaring Maggie I observed cows with young calves when opportunities arose, but it was often difficult to learn much, especially when females aggressively protected their calves. Many female moose are notoriously dangerous when they have young calves, but there is a lot of variation among them. Maggie proved to be extremely tolerant of people and provided me with many wonderful opportunities to learn a great deal about the early life of calves. Many of my other collared moose gave birth in areas that were difficult to access, and observing them was inefficient as a result. But because Maggie lived in the park’s entrance area and because she was radio-collared I was able to observe her and her calves every day.
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    About one-half of all moose calf births at Denali National Park are twins like these.
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    Some female moose are highly tolerant of people and raise their calves in developed areas.

  


  During the first month of life for the calves, their daily schedule remained quite consistent. Maggie had to feed as much as possible during about seven activity bouts each day that lasted one to two hours each for a total feeding time of about ten hours per day. Activity bouts occurred uniformly during the day and night. They were separated by resting bouts of two to three hours each. Maggie’s schedule was quite predictable, so I was able to observe her during an activity bout and then leave to check on my other moose before returning in time to observe the next feeding period. My days were often twelve or more hours long as I tried to observe as much as possible.


  Biologists studying members of the deer family long ago observed different patterns of calves or fawns associating with their mothers. Certain species like white-tailed deer stash their fawns in safe places and infrequently tend them, while other species like moose are never far from their young. These two patterns were termed “hiders” and “followers.” Prior to Maggie, I observed many cases of females feeding far from their resting calves and wondered how accurate the “follower” label was. During a five-year period I compiled a good record of Maggie’s feeding bouts when she had calves with her compared to when she left them behind. During 148 feeding bouts, calves were with her 52 percent of the time. They were left behind nearly half the time as Maggie fed up to a quarter of a mile away. But Maggie invariably returned to her calves at the end of activity bouts as predicted by the “follower” pattern.
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    Young calves like this one are born in late May.

  


  Although young moose calves start feeding on plants when they are only a few days old, most of their nutrition comes from milk. Calves generally nurse at the beginning and the end of activity bouts. As soon as Maggie stood up after a two or three hour rest, the calves would quickly begin nursing while vigorously bunting Maggie’s udder to stimulate milk flow. Similarly, after feeding, Maggie would stand for several minutes while the calves nursed. If there were seven feeding periods each day, the calves would nurse about fourteen times.


  Biologists studying moose have estimated how much milk a female moose produces during the months that she must nurse calves. Peak production of 12.1 pounds per day occurred about one month after birth for a cow nursing a single calf. This dropped to 3.3 pounds per day when the calves were four months old and getting most of their nutrition from plants. Cows nursing two calves were estimated to produce 67 percent more milk than cows nursing only one.


  Although moose produce far less milk than dairy cows, their milk is of much higher quality. It has a very strong flavor as I learned at a moose farm in Russia. During an international moose conference that included a field trip to a remote facility where female moose were kept for milk production, I tasted moose milk. It was not an experience I would recommend to others. The Russians claim that moose milk has great healing powers for digestive system disorders. I think I’d prefer to find other remedies.
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    Maggie’s two-year-old daughter encountered a volleyball net during their travels through the park’s entrance area.
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    Twin calves frequently nuzzle each other and play together.

  


  Observing Maggie’s calves over the years not only allowed me to learn much about how they led their lives, but also gave me an appreciation of what wonderful little creatures they were. Their beauty was obvious. Their thick, rich, chestnut-colored coats and big eyes and ears appeal to everyone. Spindly long legs are cute despite being awkward. But their behavior interested me most, and over the course of hundreds of hours of observations I saw pretty much everything that young moose do.


  Calves have strong instincts to remain close to their mothers. When Maggie and her calves were feeding near roadsides with heavy vehicle traffic nearby, I often worried that a calf would bolt out onto the road and be struck by a vehicle. Fortunately, it never happened. Even though the calves were young and inexperienced, they somehow knew that they must stay close to their mother.


  Prior to Maggie, I thought that calves seldom played. I saw limited play while observing them. But I learned from watching Maggie’s calves that they actually play a lot, especially when they are near water. One of Maggie’s favorite places to take her calves year after year was a small pool of water at a large campground. It was located between two campsites and was surrounded by dense spruce trees. At times, Maggie and her calves would spend several days near the pool, drinking from it and laying in it on warm days. While there, the calves seldom missed an opportunity to romp through the water, running and splashing and butting heads with each other. The running would sometimes take them 50 yards or more from the pool before they returned to splash again. When the calves ran off, Maggie was anxious and sometimes would run to the calves to check on their safety.
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    Calves nurse frequently and obtain most of their nutrition from milk during their first six weeks of life.

  


  At times, calves solicited play from Maggie by approaching her with their ears lowered, a classic moose threat display, and trying to head-butt her. For the most part, Maggie ignored these overtures. During her activity bouts she was totally focused on feeding and reluctant to interact much with the calves other than to nurse them.


  The park’s entrance area where Maggie raised her calves contained a lot of objects that interested curious young calves, and they seldom missed an opportunity to explore them. There were orange road cones, signs of various kinds, metal gates, parked vehicles, and green electrical boxes. Whenever the calves encountered these objects they smelled them thoroughly and sometimes even tasted them. If the calves were playful, certain objects became the center of short dashes back and forth as they enjoyed the novelty of things not present in the forest.


  The large campground in the entrance area provided all sorts of things of interest to the calves. There were picnic tables and fire pits that often retained food odors. There were small, orange signs that warned of bears in the area hunting moose calves and urging people to be alert. And of course, there were tents and campers to explore. These were often unoccupied during the day as people ventured out into the park. Tents seemed to be especially interesting to the calves, and they were often explored for lengthy periods.


  The campground had volunteer hosts each year who typically had large campers and often had various items stored at their campsites. One year a host had several large flowerpots behind his camper, and I watched as a set of Maggie’s twins encountered the pots and pulled out most of the young flowers. I’m sure the host was puzzled when he discovered the missing flowers, and he never knew that moose calves were guilty of the crime. For my part, I never confessed that I witnessed the event.


  Over the years, many people were treated to the sight of Maggie and her calves as they wandered through the campground. Most of them knew to watch the moose from a safe distance. Some were able to observe nearby calves from the windows of their campers. This was a rare opportunity to be near moose calves for extended periods, and many people left the park with memories and photographs of their experiences. In other places away from the park’s entrance, female moose generally were far less tolerant of people and vehicles and typically would seldom remain visible for more than a few minutes.


  Maggie and her calves living in a highly developed area among thousands of park visitors and campers also created potentially serious problems. Although Maggie was extremely tolerant of people, she had limits because she was a moose with the same strong drive to protect her calves that all female moose have. It took a lot to provoke her, but when she felt her calves were threatened she responded.


  I experienced her aggression firsthand. One day I observed Maggie and her calves during an early morning activity bout, and I then left to check on another moose while Maggie rested. I returned about two hours later and found the calves resting where I’d last seen them, but Maggie was feeding next to the road about two hundred yards away. I approached her carrying my radio receiver and antenna, and when I was halfway there she suddenly ran down the road toward me. I retreated, but she was gaining fast, so I darted into the woods and dropped my gear. She entered the woods, and I ran back to the roadside. Somewhere along the way I tore my hamstring, causing me to limp around for a week or two. In retrospect, I think Maggie was searching for her calves and not very interested in me, but when an animal as big as a moose appears to be charging it’s easy to panic.


  During hundreds of days of observations I recorded many incidents when Maggie aggressively responded to people who she felt were threatening her calves. Over a six-year period I saw 53 incidents. Most were not serious and consisted of a bluff charge where the moose ran a short distance toward someone, causing the person to retreat. But others could have resulted in serious injuries. Fortunately, Maggie always retreated and never tried to injure anyone despite ample opportunities to do so.
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    Young calves explore strange objects they encounter as they move through developed areas.
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    Cows may court bulls when they are receptive to mating.

  


  Many park visitors carry pepper spray to ward off bear attacks. One morning a young woman blundered onto Maggie and her calves and was charged. She tried to spray the moose but wind blew the spray back at her, and she received more of it than did the moose. The defensive use of pepper spray has its limits.


  On another occasion I witnessed Maggie and her calves feeding by the side of a walking trail next to the campground. Two young girls rode their pink bicycles down the trail right up to the moose and then screamed as the moose charged. The outcome could have been bad, but once again Maggie failed to injure anyone.


  While Maggie exercised restraint in dealing with people, she made up for it when dealing with dogs. To her, dogs, no matter their size, were no different than wolves, which for thousands of years have preyed on moose calves. Female moose evolved their aggressive behavior largely to defend themselves and their calves from wolf predation.


  Many campers at Denali brought dogs with them, at times ignoring the requirement to keep them leashed. When unleashed dogs encountered moose in the campground, there was always the potential for injuries to dogs, calves, or people trying to save their dogs. Even when dogs were leashed, problems could occur as Maggie never realized that leashed dogs posed little danger.
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    By late August, mature bulls have fully-grown antlers and are preparing to enter the rutting season when mating occurs.

  


  A few incidents involving dogs firmly remain in my memory. One evening when Maggie and her calves were resting between two campsites, a camper pulled into an adjacent site. A man attached a long chain to the rear of the camper and clipped the other end to the collar of a large dog. Maggie approached the dog, which promptly wrapped the chain around a small spruce tree thereby preventing any escape. I think the dog survived only because the calves were far enough away, or perhaps Maggie had learned from her sled dog kennel visits that chained dogs pose little threat.


  On another occasion a friend of mine pulled into the campground to dispose of some garbage. She had a large wolf-like dog on a leash as she left her vehicle. Maggie was nearby and charged. My friend panicked and could not get free of the leash as the moose kicked the dog in its back with a glancing blow. Other than being sore for a few days the dog survived. My friendship with the woman was tested after that as she persisted in saying bad things about my favorite female moose.


  Then one year there was an elderly campground host with a large dog that he walked through the campground several times each day. I tried to warn him about the danger of encountering Maggie when he was out with his dog, but evidently he was unconcerned. One day he left his camper with the leashed dog in tow only to encounter Maggie nearby. She charged, and the man fell, breaking a bone in his wrist. Fortunately, the moose contacted neither the man nor the dog.
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    Bulls and cows seek each other out during the monthlong rutting season that includes mating in late September.
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    By September, calves have grown to about 300 pounds and have shed their chestnut-colored coats.

  


  Throughout this entire time, Park Service personnel tried to manage moose-human interactions in the entrance area in order to protect people from moose and to ensure that moose could survive. Maggie was not the only moose living in this area, but she was the one most commonly in close proximity to people. If there were incidents, a park ranger or a wildlife technician would arrive on the scene and try to keep people away from the moose. Generally everything turned out fine, and when Maggie quit feeding and began resting everyone left the area.


  By late June during most years, Maggie spent less time close to people, and by mid-July when her calves were two months old, she typically left the entrance area and moved far to the west. However, one year she persisted in living in the campground and near the visitor center. There were incidents every day and Park Service personnel monitored them continuously. Finally, out of frustration, a park ranger fired rubber bullets at her to no avail. Had he asked, I would have advised that moose generally react poorly to attempts to haze them.


  Two months later Maggie’s radio-collar was failing, and it was time to replace it. I located her with her twin calves in a suitable location and loaded my dart gun. As I approached her she ran off, perhaps because she remembered the rubber bullet treatment and did not want to experience it again. After several more approaches I finally got near enough to dart her. She ran into some dense cover and disappeared. I was not concerned with losing track of her because I could easily home in on her radio, but when I turned on the receiver there was no signal. Sometimes when moose are immobilized they can end up in a bad position and have trouble breathing, so it is critical to quickly locate them. I knew my only chance of finding her was to see the calves standing nearby, so I began searching and soon located them. Maggie was breathing well, and I quickly removed her old collar and installed a new one. I was lucky to find her on that day and knew there might have been a much different outcome.
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    By choosing large, mature, dominant bulls as mates, cows may improve the
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